Abstract
elongation value of the IN738LC ribbon, which was only about lOOurn thick, was larger than 360% which was the limit of the test machine used. The maximum m value of IN738LC evaluated from the slope of the peak flow stress curve was 0.73.
The Ni-20Al-5Cr ribbons indicated characteristics similar to the IN738LC ribbons, though only peak flow stress is plotted in Figure  2 . From these results, the ribbons in this study were considered to exhibit superplasticity. 
RenG80 I IN738LC
-I-(Ribbon) Figure  3 were all at the welded interface. Figure  4 shows using Ni-20Al-5Cr ribbons: (a> as welded at llOO°C, (b) aged at 12OOOC for 5h-tA.C.
and cc> aged at 12OOOC for 10h-tA.C. after welding. interfaces in Figure  7 (b). In Figure  7 (c), a fine y' phases precipitated, but no carbides existed in the PFZ. Figure  8 shows the resutlts of the EPMA analysis of the welded interfaces of the joints using the Ni-20Al-5Cr ribbons as welded and aged at 12OOOC for 5 or 10h. Here, the remarkable distributions of Ti were observed. On aged joints, Ti content in an area of the base metals which corresponded to the PFZ decreased to the welded interfaces, and increased abruptly at the welded interfaces. This suggested that the insert metal became a brittle compound due to Ti movement from the base metal to the insert metal. Consequence, it was considered that the low welding strength at 980°C using the Ni-20Al-5Cr ribbon was caused by the brittleness at 980°C of the compound formed in the ribbon. A similar phenomenon was observed in other Ni-Al-X system ribbons, so the Ni-Al-X system ribbons were considered to be unsuitable as insert metals for welding of Ni-base superalloys.
On the other hand, in Figure  5 , the joints using the IN738FC and IN738LC ribbons exhibited high welding strength at 98OoC, almost equal to the base metal strength when aged for only 5h. Figure  9 shows microstructures of cross-sections of the joints with the IN738LC and IN738FC ribbon aged at 12OOOC for 5h followed by A.C. and llOO°C for lh followed by F.C. after welded.
On the joint with the IN738LC ribbon, white lines were observed at the welded interfaces. at the In Figure 5, Figure  11 , the welding strength of all joints increased when the welded surfaces were cleaned or welding was done at 10e5Pa.
From these results, the cleaning treatment and the improvement of vacuum atmosphere were considered to increase the welding strength.
. Figure  12 shows the microstructure of a cross-section of a MA6000 CODS alloy) joint aged at 12OOOC after welding using the IN738FC ribbon using the developed apparatus and the standard welding conditions. This joint fractured in the base metal at room temperature, so this welding method was judged as also effective for ODS alloys. 
